INTRODUCTION
============

Pseudoexfoliation syndrome (PES) is a common age-related fibrillopathy of unknown cause and is the most common clinical precursor of open-angle glaucoma ([@B1]). Originally, pseudo-exfoliation material (PEM) accumulation was thought to be limited to the anterior segment of the eye; however, accumulation in blood vessels, heart, liver, and lung were also demonstrated in recent studies ([@B2]--[@B4]).

Accumulation of PEM in blood vessels leads to endothelial dysfunction ([@B5]). Endothelial dysfunction is currently shown to be responsible for several clinical problems related to the vascular system and one of the main consequences of endothelial dysfunction is erectile dysfunction (ED). ED is a prevalent and chronic disorder in men over 40 years old ([@B6]) and with increasing life expectancies, the prevalence of ED is expected to increase, particularly in men with endothelial dysfunction ([@B7]--[@B10]).

PES and ED are two conditions that affect the same age group and endothelial dysfunciton seems to be associated with both conditions. Therefore investigation of associaton of these two conditions seems to be reasonable. However, to our knowledge, there had been no studies investigating the relation of PES and ED. In this study we aimed to identify the association of PES and ED and whether PES is a risk factor for development of ED.

MATERIALS AND METHODS
=====================

Patients admitted to ophthalmology outpatient clinics between October 2012 and April 2013 were involved in the study. All patients underwent complete ocular examination and meticulous examination for presence of PEM acumulation. Male patients ≥65 years of age with PES were involved in the study group (PES group) and a control group of male patients at the same age group without PES was established. Control group consisted of patients with normal anterior and posterior chamber examination, normal optic disc findings and normal visual field test. Patients with history of any pelvic surgery, use of any kind of medication for ED, having any neurological or mental problem, using antiandrogens and lacking a regular sexual partner were excluded.

PES diagnosis is based on presence of pseudoexfoliation material on pupillary area, and/ or anterior capsule of the lens, together with no abnormalities on visual field and fundus. Erectile function status was evaluated by the International Index for Erectile Functions (IIEF) and ED was classified as mild, moderate or severe based on IIEF score. The severity of ED was classified as: severe (5 to 7), moderate (8 to 11), mild to moderate (12 to 16), mild (17 to 21), and no ED (22 to 25). History of Diabetes Mellitus (DM), hypertension (HT) and smoking together with body mass index (BMI) were also recorded.

Medical history and physical examination were performed to exclude any neurological or genitourinary abnormality. Laboratory analysis including liver and kidney functions, serum testosterone level, serum fasting glucose level, serum lipid profile including cholesterol, triglycerides, low-density lipoproteins (LDL), high-density lipo-proteins (HDL) and very low-density lipoproteins (VLDL) were measured.

Sample size estimation was performed by a conventional statistical program by taking into account an effect size of 30% difference in ED rates between the two groups and minimum number of patients needed to reject the null hypothesis was 60 (30 for each group).

Statistical analysis
--------------------

Statistical analysis was done by SPSS version 15.0 programme. For detection of normal distribution of the variables, Kolmogorov-Smirnov test was used. The chi-square analysis or Fishers exact test was used to assess the significance of differences between dichomatous variables. Continuous variables were compared by Student\'s t test or Mann-Whitney U test. To determine indendent prognostic factors for the development of ED, logistic regression analysis was performed. P value of 0.05 was accepted for statistical significance.

RESULTS
=======

A total of 92 patients were included in the study. Mean age of the population was 67.3±8.1. PES group consisted of 34 patients and there were 58 patients in the control group. Mean age of the PES group was 68.2±9.9 years and mean age of the control group was 66.7±8.2 (p=0.345). DM and HT were present in 5 and 7 of the 34 patients in the PES group, and and 9 and 11 of the 58 patients in the control group. No significant difference was observed between the two groups in relation to rates of DM, HT, smoking and BMI. Similarly the groups were also similar in terms of laboratory measurements. The results are summarized in [Table-1](#t1){ref-type="table"}.

###### Demographic characteristics and serum measurements of the patients.

  Parameters                    PES Group (n=34)   Control Group (n=58) 66.7±8.2   P Value
  ----------------------------- ------------------ ------------------------------- ---------
  Age (mean±SD)                 68.2±9.9           66.7±8.2                        0.345
  Presence of DM (%)            5/34 (14.7)        9/58 (15.5)                     0.258
  Presence of HT(%)             7/34 (20.5)        11/58 (18.9)                    0.365
  Smoking history(%)            17/34 (50.0)       30/58 (51.7)                    0.440
  BMI (mean±SD)                 24.7±5.1           25.2±5.7                        0.339
  Serum cholesterol (mg/dL)     185.3±18.2         182.6±17.9                      0.463
  Serum triglycerides (mg/dL)   145.4±13.8         150.4±14.4                      0.496
  Serum LDL (mg/dL)             120.3±10.7         117.6±9.9                       0.455
  Serum HDL (mg/dL)             43.3±7.1           42.6±6.1                        0.387
  Serum testosterone (ng/mL)    344.5±26.3         348.8±25.9                      0.448

When the two groups were compared for presence and severity of ED, the prevalence of ED was found to be significantly higher in the PES group compared to the control group (70.6% vs 60.3%, P=0.002). More importantly, prevalence of severe ED was significantly higher in the PES group compared to the control group (54.2% vs 31.4%, p=0.002). The results are summarized in [Table-2](#t2){ref-type="table"}.

###### Comparison of two groups for presence of ED and severity.

  Parameters           PES Group (n=34)          Control Group (n=58)   P Value       
  -------------------- ------------------------- ---------------------- ------------- -------
  Presence of ED (%)   24/34 (70.6)              28/58 (48.3)                         
                       Mild ED (%)               4/34 (11.7)            8/58 (13.7)   
                       Mild to moderate ED (%)   3/34 (8.8)             8/58 (13.7)   0.002
                       Moderate ED (%)           4/34 (11.7)            9/58 (15.5)   
                       Severe ED (%)             13/34 (38.2)           3/58 (5.1)    
  No ED (%)            10/34 (29.4)              30/58 (51.7)                         

Results of logistic regression analysis revealed that presence of DM, PES, serum testosteron level, cholesterol level, fasting blood glucose levels and history of smoking were independent risk factors for the development of ED. Age and presence of HT were not found to be independent risk factors for development of ED. The results of logistic regression analysis are summarized in [Table-3](#t3){ref-type="table"}.

###### Results of mutivariate analysis.

  Parameters                    HR (95% CI)           P value
  ----------------------------- --------------------- ---------
  Age                           1.135 (0.861-1.877)   0.41
  DM                            1.724 (1.231-3.144)   0.01
  HT                            1.101 (0.782-1.653)   0.47
  PES                           1.690 (1.150-2.472)   0.01
  Serum Testosteron(ng/mL       2.047 (1.430-4.097)   0.008
  Serum Cholesterol (mg/dL)     1.811 (1.241-2.550)   0.01
  Serum glucose level (mg/dL)   1.644 (1.130-2.138)   0.01

**DM** = diabetes mellitus; **HT** = hypertension; **PES** = Pseudoexfoliation syndrome

DISCUSSION
==========

PES is defined as a fibrillopathy, characterized by overproduction of pseudoexfoliation material and its accumulation in ocular tissues and elsewhere. This syndrome affects about 30% of people over the age of 60 years and it is the most common cause of open angle glaucoma ([@B1]). In electron microscopic studies its accumulation in heart, kidney, skin, lungs, liver, bladder, aorta and cerebral vasculature has been demonstrated ([@B11], [@B12]). This accumulation in other systemic tissues brings into mind the idea of PES as a systemic disease. Small and middle sized vessels are shown to be affected by PES ([@B3]).

ED is another conditon with underlying vascular pathology. Coordinated work-up of vascular, neuronal and psychosomatic systems is crucial for the management of erection. With increasing age among those coordinated systems, vascular system is affected more commonly, and it is the main target for urologists in the medical management of ED. Other clinical problems associated with endothelial dysfunction may have relationship with the development of ED. PES which was found to be associated with endothelial dysfunction may also have causative relationship with ED.

To date there are no studies investigating the possible relationship between these conditions and our data revealed that ED was present in 24 of the 34 patients with PES, which is significantly higher compared to those without PES (28 of 58 patients). Besides, in the PES group, siginificantly more patients suffered from severe ED, compared to the control group. Additionally, prevalence of ED in the PES group is striking (70.4%). In the previous studies, even in patients with DM, ED prevelance reaches about 75% ([@B13]--[@B15]). Therefore, results of our study reveals that PES seems to be an important vascular risk factor for the development of ED.

Moreover, in multivariate analysis, the presence of PES was shown to be an independent risk factor for the development of ED together with DM, serum cholesterol, testosteron and fasting blood glucose levels. This finding is also as important as the presence of DM and serum cholestorel levels, that are also associated with endothelial dysfunction and vascular ED. Therefore, the presence of PES seems to have its own role for development of endothelial dysfunction and this should further be evaluated in future studies either by measuring blood flow or histopathological examination of vascular wall structures.

A major drawback of our study is lacking of objective measurement of decreased blood flow to the corpus cavernosum. This may prove the possible status of erectile tissue. However, this is being studied in another on-going prospective controlled trial in our institution and nocturnal penile tumescence test and penile doppler ultrasonography are being used to evaluate the status of penile blood flow. Also, our study is a cross-sectional study, that represents the PES and ED status of the studied population. Therefore, the patients should be followed prospectively to verify the erectile function status after development of PES.

All patients in our population were naive for any medication for ED. Therefore investigation of this population for response to phosphodiesterase type V inhibitors should also be performed.

CONCLUSION
==========

PES has systemic consequences related to accumulation in vessel walls. ED is a possible consequence of PES. ED rate and severity is found to be higher in the PES group and PES is detected as an independent risk factor for development of ED. Patients with PES should be informed about development of ED and may be consulted by an urologist. Further prospective trials with objective measurements of penile blood flow should be conducted to verify the erectile status and penile blood flow in PES patients.
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